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Abstract: Familial isolated hyperparathyroidism (FIHP) has an estimated frequency of approximately 
1% among all cases of primary hyperparathyroidism. FIHP is an autosomal dominant disorder that 
can result from incomplete expression of a syndromic form of multiple endocrine neoplasia type 1 
(MEN1), multiple endocrine neoplasia type 2 (MEN2), familial hypocalciuric hypercalcaemia (FHH), 
hyperparathyroidism-jaw tumor (HPT-JT) syndrome or from still unrecognized causes. 
　HPT-JT is predisposed to parathyroid tumors, fibro-osseous lesions of the mandible and maxilla, 
and renal cysts. Interestingly, it is associated with a high incidence of parathyroid carcinoma in 
contrast to sporadic and other familial forms of primary hyperparathyroidism. The gene whose 
inactivation is directly associated with the pathogenesis of HPT-JT syndrome has been identified as the 
tumor suppressor gene HRPT2. In addition, somatic mutations of HRPT2 have been frequently found 
in patients with sporadic parathyroid carcinoma. 
　We investigated the involvement of the HRPT2, MEN1 and  calcium sensing receptor (CASR) genes 
in 10 provisional FIHP families and two HPT-JT families. Germline mutations of HRPT2 were found 
in two of the 10 FIHP families and one of the two HPT-JT families. One FIHP family with parathyroid 
carcinoma and atypical adenomas and another FIHP family with cystic parathyroid adenoma had novel 
frameshift mutations of c.518-521del and c.62-66del, respectively. In a patient with HPT-JT, a de 
novo germline mutation of c.39delC was detected. Novel somatic HRPT2 mutations of c.70-73del and 
c.95-102del were found in two of five parathyroid tumors in a family with a c.518-521del mutation. 
Biallelic inactivation of HRPT2 by a combination of germline and somatic mutation was confirmed in 
the parathyroid tumors. The finding that two families diagnosed with FIHP carried HRPT2 mutations 
suggests that they have occult HPT-JT.
　In conclusion, genetic analysis is important for diagnosing HPT-JT.
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い て RNA を 抽 出 し，iScriptⅡ（BioRad laboratories, 
Hercules, CA, USA）を用いて cDNAを合成し，HRPT2
のエクソン１から７までを含む領域の 953 bpについて
増幅し，pCR4 Blunt TOPOベクター（Invitrogen, Carsbad, 
CA, USA）に組み込み，塩基配列を決定した。
Exons Forward Primer Sequence (5'-3') Reverse Primer Sequence (5'-3') Size(bp)
EX1 AAGAGGGCGAGGCGACAAGA AAAGTGCAACTTCTGCTCTAG 373
EX2 GAATCCAGCCTGAAGAGTTG CAAGGCCAGACCCTGTCTC 247
EX3 TTAAGTTGTGTATCATTGTTATTC CAATGTCTGTTTAAGACTGGG 168
EX4-5 AAAAAACCTAAAGCATTTCACTTG CTAAAGAATCCCAATTTCAATAAC 346
EX6 AAGGAAAAGTTACATGTAGCG GTAAATGTAAATGTGGAGAGC 265
EX7 TGATACACTCCAGGAATGCC CTCTCTCACTCCAATGAATGA 310
EX8 GTAGTAGGGAAGAATCGATAG TCTTCAACGTTACTACACTGC 278
EX9 GTGAGCCATGGTCATGCTAC ATTACTTTGCCAACCCTTACC 267
EX10 CATAGTAGATTCAAGGCTTTG ACTTCAACATGTGCTACTCAC 262
EX11 AACAGAACAAGAGACAGAGAG CTAAAAACTTGCACTGTTACG 225
EX12 ACAGTGTTGAGAAGATAGTTG ATAATCAGTGTGGCTTGGGC 336
EX13 GTTTGTGCTTGGTATCCATTC AGGCCTATAGCACAGAAACC 407
EX14 CTTCCCATTTTCATCACGTGG TCTTGGGTTCAACACCTGTG 269
EX15 TATGGGACTGTTGCCTAAGG CATACACATCATATGCGCAG 297
EX16 AATACGGCTTCAGTTGGTGG GGGAATAAGACTGACAACTC 327
EX17 ATGTCAACTTGTTTTTACATGC CTTGGTTTTGGATGTTCCAG 551
表　PCRに用いたプライマー
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塩基配列決定法
　サブクローニングしたプラスミドを鋳型として Big 
Dye Terminator Ver.3.1（Applied Biosystems, Foster City, 
CA, USA）を用いて塩基配列の決定を行った。PCR産








域の Fプライマー 5'-AATTAGTGTCACAGTATCTTA-3' 






したゲノム DNAを BisulFast Methylated DNA Detection 
kit（東洋紡，大阪）を用いて処理した後，メチル化の
有無にかかわらず増幅可能なプライマーペア（MFプラ
イ マ ー 5'-TGTTGGGGATGGAAGTGTTGATTTATT-3' お
よびMRプライマー 5'-ACAATCTCCTTCTTCTAAATATT






































  ゲノム DNAの HRPT2遺伝子解析により，HPT-JTの２
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抑制などの機序により遺伝子の不活化が生じ，腫瘍化
の原因になると考えられる12）。しかし，HPT-JTの副甲
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図２ Ａ．家系Ｆにおける胚細胞変異（de novo変異）家系図。
家系図における記号は図１と同一である。ウィルムス腫瘍が認められた個人はＷで示す。ハプロタイプ解
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